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(57) Abstract: 

PURPOSE: To generate internal voltage having a fixed voltage level 
over wide temperature range, keeping less occupancy area and low 
current consumption. 

CONSTITUTION: Control voltage Ddt shifted from a reference voltage 
by threshold value is generated by a level shift circuit (3) according to 
the reference voltage (Vrfb) generated by a reference voltage 
generating circuit. A difference detecting transistor (5) is operated in a 
source follower mode according to the control voltage. Charge voltage 
of capacitors is adjusted in accordance with a voltage level of a local 
power line(LPL), current is supplied to the local power line from a 
current drive circuit (9). 
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315 S3 §T*S SSM *SSS ?l£ S2T01I ID3 MB .AISB sISCHI °I*U 7IS.asrSS : #H Sfll 

xi asr s^ Ai^E6j- ^jioi sa§ gg**D. oi raoi saoii cp-ei- ±± ss?i ses » mshai 
^Eie s^aw, lh" saasi ga am oil roei- g&°i *s sag sssm, oi #a saw im 

3= EEKMH t|SS¥E1 LH¥ SHt!£g SUM SBttO. £E B2I01I S3 Sa EOS 

ei lh^ s as s^ ^ sasa. 



7IS 2a, ESS A| = £ SIS, LH¥ Sag, MOS MSiXI^EI, DRAM *! 

Elgfi «^£J ^A|2J ^EH 1011 LH^ 3a S h 4S t|S2J UERH = £3. 

E2r£ SS2| tf/JSI ^EH 20)1 LH¥ 2a »» UEHJIS £3. 

£ 3° m g-go, ^ A |oj ^ E[) 2 °j ggDlIM LEWS £3. 

3011 EAI£! M^l d2°l gjg^2| 7H^H^ UEj-LH ^ £3. 

E 5£ E 3011 EAIS POR Wtf SIS2J 72 °1 9 UEH-H = £3. 
E 6£ E 5011 EEAIB- POR ^ SlSBJ LtERH£ i!s ffl*!E. 

e ?c e, 400 EAia v« as°i tsi mfwss-uehjis es. 

E-8g E TOi'EAIB-fflSSI UEH-H^ ^5 l&SE. 

E 9= E 40il EAI2 ?M ^71 BMS UEKHS EES. 

E 10S E 9011 EAIS S££iaO|E12| ^£2] ^BDl UERH= ES. 

e us e.irasi ^aisi ^ eh 4011 ci>m^ LH^.sa ^ tis°i ^si uehhs es. 

E -12& H SA|2| «EH50il LH" SSf SeS 5lS°J ^fi^El UEHHiz EH. 

E13S S BS2J gA|21 ^EH52| ^SWIM UEHH^ E3. 

E 14^ E 13011 EAIS LH" Sa 5lS2| UERHfe d2 K^E. 

E 1'Bfe.B ^S3J gAjSJ §EH6(HI C&=^ LH¥ Sa St« IIS°J 7HR^^S LJEKH5 ES. 

E 16^ gEH2J DR^M S^J BS 751 7H^^S UEHJI= ES. 

E 1721 (a)fe §EH°J ORAM «|2| ^ irESJ gj^ ga# UERHH, E 172J (b)S BS6 g>^2| DflSEIflSI 
b:E2) S^ Sag UEH.H& ES. 
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3 : am A|=M SIS 
3A : UlR BS 

3B : SS 

4 : » ag/l-V BW 

5 : MOS SSiXI^EI 





7 . .: =£I^W(precharge) 5|S _ . / •• . . J- 

8 : 2Sh MS as ' • 

9 : 21* EEK3IM as 

R1, R2, R4 : ?M Xtf ±K 

13f : P MS MOS SS!*l±Ei 

13s : Hxm MOS S?HXI±Ei 

CI, C2, C3 : SST ±W 

2c-2f : MOS SSHXI^EI 

20 : LH" 2S SS 

30 : POR erg as 

32 : ^l-a 521 M^l Ifti! SIS 

32a, 32b, 32f, 32g : 

R5, R6 : ?m Slf ±tt 

2g, 2h : MOS SSHXI^EI 

45 : UlJil as 

47 : as 

50 : P MOS SSHXI^EI 

57 : *E|*W tIS 

65 : ms as 

56 : eif £W 

59 : N %m MOS S^T^Ei 

LPL : S^ £WI 2S2 

90 : LH^ 232 

95 : LH¥ as 

ioo : 7is as as 
102, 104 : xiioi 23 org as 
106, 108 : 23 as 

106a, 108a : MOS SSHXI^EI 
106b, 108b : 23 M» tIS 

£ £l¥ 23 2311- SXI SST'AKHSI LH¥ 23S VfSM9\7l LH¥ 23 ^45 as 
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on 2101 q. ao ^ssja£= s ess se sjssoi &= lhv as§ ^Ai7i7i *i*f lh^ 
asTwa asM.-sttaoiOi. aa. -^»?iaae;. •«< bss e^ssi 713 s*i2j..miaai°i 7i2j ai 
oiei2| 521 aims 33*^-lh¥ ~ 

SI22I g = E1 S Sa »E| Bi*2| ^SOll ^a^>01:0IM2|:9|?|(HI 2iO)AI ??|2j£SAI Xfl§EI = MS 
EIW2I aat^# 2E2I 2101 aaCK ^, CHS2 7I2J S6TB&0HJEK £=33 CflOlEI sg t 

*S?E2| 2^a S! SCH 7I7I0BA1E 0|g 7«*tE« Ttebl SqtPh 3*}7I fi^EIH 2iD. ^7|2| S 

BHlltl SDRAM(bli DRAM) k' a.h°| g£ S5XI S 5573 gWM S7I*KM CI0IH2I 
S^^m DDR(QM • 0I0IE1 • EIIOIM) SDRAM S£S CHIEI = 2^ 01 01 El 3 £01 71*5*1 DRAMOI 

agE|7| A|5f«H2 2iQ. 

dramihia)^ wseiasi jhihaiekhi ssksj «ehs sai ?i.ejsm 2iD. gi JiiM. oftw |M 7iaa 
H(omi) aia cBoiEi= -lots &»sra ¥g a^oii a>3±btb ±35*71 hbsou Ei-aAiEni <n 
= a oi ei ?i «i?iei «sioi s^isjas-ifism'. r " • • " - 

DRAMOilAIS a = EIHai AIEIJ2- ?#^d| ;S*B7a .2DV^gj . MH a^MAT g^HE 

OflAt^ DRAM UI^OflA) LH& ETOIDIOfl 2|«B WS^^e EI52BAI EWigOl gSEIH, 0|: flSl! EliEBAI 
EHJIS2S jjgsjas £1=3X1 S^OI '<ftlSt& OhSi EI53IAI SSg:DR«.Ma.J«l«^«M i Jl 
A| 2££ CH^IAIOil SSflSEh- [&EW. EISMAI SSt-AIOfl iH|E|= EI5MAI 3«V qW*2SjW. 

oram°i ±m^mm-n^M9\SL sai qigsi ohm g3 #0^21 =d sa :e»soiAisi sai 

1711 SKH, CUEFA) 0)71 Al#e «EF;-BM .« * SiCh 

HE El = MAI 2£M ejfllSPI *|«|A|fe MSEIMei QI0IE1 as 7H2»K)t EIHaiAl gff Z*f! 

D : (0-MBBI4I ?HiIBA|E12J BSB|££4 nsfi* MSI : d'l*»CTU (HIEEIf ?HEITAJE^ J#§ §j 
?8K= fe MSaai ?HIBA|E12| glfxll §7}A|?II1. S (2) OflSEIi! MS!!AI±E12| 2sa3WMS 
711 V£) Mb S! OflSEIl 3HIBAIE1 2^ B1E5B7I5AK3I21 PN StMHIA|2| Msg 2|fl 

tm. - ...... ■.?■'•• ' .o: ■ .-. ' ■ 



BSQf^oj- SAI SA|) W^IOi 2iD: 01 BSC LHgOfl OJSflAi^, Ml* S3 ISSCC aOlfll^E 

aaui loiiH T 199C «ii303aioiAi-flii309iioi I^si asaoi SiAie. oi«hm-oi bsg a^si s 
ami m5B ^esi astfa. 

E 16S g£H°l DRAM2I DBSEISISI 93 7H SfSj^S L|€RH = ESOIQ. E I60BAI D)l2EI|f 

etEflT 715(500)21 23 OB Z^g ^2 USE g^s S^(502a g 502b)2h, 011^1 

§ S«(502a g 502b)A>0|2| Xflg 7B0IM 13^(503)# SM «ga= E2g(504)lK 

I S«(5oS)Qfl a7|^a^2%ElI ES#(S05)g 5*W. 0IS2I ESs(504 S 505) ^Ofl. 2=SJ 
#ZJ . 5j 3 ^( 5 06a 3 506b)OI SSaCh E2e(504)0l «Ed WLDI E|H, E2s(505)0| dlMd BUOI 

^«(502b)tHI 27|S|° 




01 DBEEia21 °J\m± MSjAI^EISI- OflEEm ?HEHA|EiEh°j tE, ^ iSEIAI kE SNESA1 5fg 
tKX MHEltf ! ?HlAJErfoi Olg°| ES#(510)2F E2#(5H)0I ?HIHAIE1 113^(512)11 SSB WV 




31121 O1OIE101I CHgSfe 2^21 gi^|)7t 370EK 
DHEE|^0BA12| ^S! V^£J^S^ (1) DBEEI1 3HHBAIE1 Cs 01IAI21 Mis S^(502b)2| PS 715(500) 
ATOlil PN gfe^lsTPS 7I5(500)SS * = ^ 715 ¥^ Us, S (2) °-!JA1l^ M2!AI±E12| Aia 
SJ7B ^«0B 2|jH 1§E|= d|MS BL gtf2S2| ^fi llbg (MIS 9 4= 2iQ. 




7i iiBSOB. oi-a«*i- vpn^ urn ^ies uamcHsa, 

Vpn=Vch-Vbb 

Ahin, Sh/ji^ EBHXI^EH gSU UIMS BL£ 55^ ^ Jie llb= e^AB^: M!!jAI^E12J TIIOIM-ii 
2J- 2°J- VgsSU- STflxl 22^ Vth2| 2|*B Qg LI-ERHOISa-. 

CB7IAI, r- , ^ Vb§ UEI3a. ^714^ 10flA|" MbOS S 711x1 52i Vthg §2|g^ S^X|, 
isjAliEl qii 5 ESAlU^ES IsEl^ Tfl^SAi; dVgs/dlogldS LFERHOISEh W7IAI. Id= E 
313 UEf3D. 
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4r7l 1= 2S Hb7h *nH&± M?HXI^E1 MT21 TflOIS 4^ aSTOII aSM 2JSSKI2 Sl= 
2J LEflag'SXI end aiiioiQ: — - 

4^71 ^^ v ifaAfe 4^ 3S flb£ 'MSW±El'7> S^Sfe d|Ma BL2I VbltHl 2|£*W 

SE^SSCK. 3 £1Lh SfllS 3ST Vth= 7IS>-±£3 3S e Vbs=Vbb-Vb1 Oil °l£Sffi SiD. d10|CH± 
aST Vbb7K DHDjU^SJ aSrOIH, d|M<3 aST. ^ £± VblOl ^1^1 7l5.K£±a aST Vbs2| 1 

chxpi- s,K3TO2/aflifl asr vth7i sroiaa. 

MM S3, 3HEIAI CH£rH3 £10) a= DflSEI MH LHCHIA1 did 6 -*! SIEaiHI 3^1= : fl_ S CH 

gsi^ di^a blui l am ihioieichi gg*^ aaoii ssei^ i^. 01 dia^ siEaoii a^a= mia 
- - -- - — n 7ia-db£2i- asr vbssi mom 




01. UlMd S S I IBS ^SISPI «*l S 172J (a)Oil EW£! dia IfOI Pg 7IEK500)a dlOiq^ a 

g gg umioii ssfoii gssra , asr vbsa praxis 3*1 w 4= aa. dew weeis 



HEILh SrtHS W£W gSi(502b)2|- P§ 7l5K50t»AK]|a PN SiJOfl °!71EI£ aS h *1 Vpn(=Vch-Vbb)OI 
91 W 2. ?\& !=rM aW 1 g7l*H:h aW 3S 3ST Vdds= ^SEIXI i= SN2J H am 01 01 El OH 

Sisfe aVvcfeTasr amf §lsn2 ao. 01 as dwiu± «tfsi 71a uwioi^oi a*« i\e 
±rg as i is7F ?ia s?. aw as asr vddsM ^s. h am oioieim s-7ichi sa %m\zz 201 

bs6 v »ajoo'Ai£ bis uisa vfi as i it> a ?ia ±pg aw i is ?mm maiwi waAi?i7i zm e i? 
si (Smews tim iroi i am oioiei°i asr, ^ aw aw asm aw asr bmmo- £2 a 

ST VbsgS g§*tO. PS 9IS(«!Afli S!!!W±E1°| «!j 71IOIM)(HI°l dK>|CH± aSTS SW 3ST 6ND 01 
Ei MT°| TfD'IS^&t -aST V9s= -VbsgSi iJftjj'Ui aSTOI 3D. 0FE1A1, 4^1 4^ IS^Ej BSQ ^ 

4s.^%k as iib^h xi^ ^tii^^s ksi*u^ 201 ss««sa. ps ^isc^ tiioimxhis aw 
asr e«D7h ei^epi uncoil ±seixi ^e shhi CHms^ m^i s^(502b)^ ps ?ib(5oo)aioj^ pn 

2CHH oi3l5= asm Vpng H Elll HI0IE1SJ a ST Vcb21 S01AIJ1. PN StiOfl °!?r£l= aST^IM ^ 
W 4 2iCH, y\B as I IsM WaAIS 4 21D. 

l oioiu^ asre m y\B{soom ei^iew stoie ssiai^ei mtsj thoim-^^^ ssrvgs 

- . - • - ««(502a)11 PS 




ESQ »i|g EIEMAI lg°l 7Hd(Hl CHsH S SiXIET, ^SIS xUgSfe 3?CHI= 3§1! ^ST 

Ssr &xi sxi asr vbsg ennsi s^e^et ohjef. axi sis^i sssia^ ^izr soiie 01 * 
sr aw 2A1 asr vbsgg asr aias saiw is^i ao. dm goi ^aii^ msixi^eisi 3 

[kiai, dirna asr vbioi v^§oii °isb wsisra dima ^ aw iib?i e^isna. uoctajs 
iHiaEiasi a 01 ei ms ^21 5fas 3isa. 

s-ai sw asr vbsg eomsi sxim ^ss si^ ^as<a tis=. b ^saioii ej«i oioi oisra 

gtJOHAI 7HAIEI01 ad. 1^9 Symposium on VLSI Circuits Digests of Technical Papers, A 
Precharged-Capacitor-Assisted Sensing (PCAS) Scheme with Novel Level Controller for Lolv Po»er 
DRAMs ' , T. Kono et al., pp. 123-124 

E 18°| (a)= y§3 SatHI EAIEIOI a^ 2AI §A| 3ST SIS°I UEHH^ E^OI 

d. e i8°T(aTffAT i'sTaxi aw asr wS sis(i)= 715 asr vrfbi ^ai?i= ?\s asr ^ 

5lS(2)£1, 7\4 aS f tti! SIS(2)S^E12J 715 2Sf VrfbM mot 211 A|=S5l0l X1I01 3 ST 
Vdt(=vrfbVvthpTM 'flhfiWS ra«f AIEM S|S(3)21, SIP AI±iM S|S(3)S^Ei2| THIOi aS> Vdt£1 

ai^ aw asa lpl aei as f vbsg°i ^s'ssshm. n *khi cq-s as ipgM ^ei= n ma mos s 
i"^H(5w:^rais m.sm ^1(5^1 ara as ip*h si«i sa asroi i§a= 

8w"«fiTi*hi8 asTs)&, mw ^w(6)°i #a asr vpgirn cuei a^ as irEs^Ei 
am aw asa lpls ass sssi= as eei-oim a^wrn stata. 
ii 2? 75ioh »ah fi£(2)^ a¥ asi asrwi °issiw sr= lh^ 715 asr(wig #s oiaioi sa 
asT)Vdd« tHa aw b-EAwiwi a^Ei= ?m wtr ^ai ri a R2g stitra. ois 

,£| 7ie WtT. 4=W R1 S!. K£J : ;a^ inES^Ei 7|£ aST Vrfb71 S^SD. 

ail AIEM tlS(3)= LH^ irESI aW iEAHDIOfl S|1S a^EI^ WtT i» R3 a P i«a MOS SSU 

w^ei(3p)m stkra. wtr iw Rsa '»«wfe-p.JiH mos iaxiiEiopgi au.wce gv^o 
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tVE 501 R^m S?2S, XI tT i« R32| Xt*rX|g 37)1 5 KM £HI aHl XI9A|gJE>. 

MOS MaXI±E1(5)£ 3 TAOISM ail A|SM aS(3)2| ge* irEOH g^EIIl, 3 MS 3 - 

XI aaa LPUHI Eyi! A|=M i|S(3)S¥E1°l HOI EST VdtEl- S? ail 9X1 asa LPL 

felopga Vbsg2| STflXI Vthn OI&HDI £13 MOS S?HX|±E1(5):>F E^SKSa^ Ipgl gSEK 
MOS S?HXI:£:EH(5)°1 7ilO|S0U = 01 MOS S?SXI:iE12| nom g°f(fl|01 aST) VdtS ?imm\7\ °T 

§a §if<io)oi §aaa. 

= EI»XI sIS (7)^ 21 SS 3 ST extVddM gT£ 21^ 3S iESI- iE(7d)AKJI01l 2,'SS g^EI= P 
iHa MOS SS!XI±E1(7a S 7b)2L in:E(?d)21 MOS S?HXIiEl(5)AK]|(HI S^EI£ N XHS MOS 
esHXIiE1(7c)S EtT^Cl. MOS M2ht;| x E1 ( 7a 7c)= 992| TilOIMOII 2EIWI XI A| as ZPRE1 
ibl £S #S5<2S EStTEr. P XH^ MOS SS<XI±EU7bm 3. JflOlM S EaiSJOl h:E(?d)0|| 
£101, EI-0I2E 2ES gSTSlOl Sfllxl §CHfl °^2J aST 9sll *S?|7)| SJCI-. 

SShfiS £|S(8)S SSfS^ X|A| ds CM ^2A|?I= elHfE1(8a)ai-. SSh X|A| dfi CTSS 
6jE1(8a)2| mk dSOil [EfEh EWSHl. i£(ll)2J i£(7d)i ; a^5i££ 2^1= igiDId 
?)10|M(8b)e SmtO. Ma^DId >llO|S(8b)7|- HIE^ feWK £IS> SIT iW6)?l 2E|*rX| 
SIS (7) S MOS S?HXl^Ei(5)S^Ei gEIEIOT, 01 SIT iXK6)2| *^0) SiF-fc»(6). 

°i atpr .sxisck^ .. . .. ~- : 

^er 9xf"2xi asr ssTasam str 2i¥ as iEar i=(iirMoiofl s^Ei^ p ay mos sa 

X|±El(12a SI 12b)g MOS SeSXI±El(l2a)S TAOISM 3X1 J§f Jggt 

MOS SSHX|±Ei(12b)£ TAOISM iE(ll)Oil g^EIOl EK3I2E EES g^EI. 01 9X1 g*f g-g^ 
AI2 SE= S? 311 &± asa LPL ggr Vbsgi *m g*T a?J aSTESAI gStf^ 9X1 

?i fis(i5)?i m*im memm sitr asoiEi-. 



LPL(HI = £ST 9X1 2X| aST Vbsgl SSQIttm 9\tl ©SSI- £lf(16)0| ^xisek 0101X1. OJE 18fl 

(a)tni eais Ssr-.a-A.Bxi asrsris assi g*rs e i8°j (b>o« eais st ilus s^shoi 
Aisi- to oi a (Hi ^ s-xi sssjas set ais°i ui#a #ehm sia, 5is(i5)= f 

%tm Sf^Q. 0| ^aO0AI= MOS SS!A|^E1(12a)^ S «£H7K EID1, iE(11)= extVdd-Vthp°| 

aismi ssiwqsQ. 01 kE(ii)°i aer vmn sjoH a^ eekjim siso)m sKa^p^y mos s 

ai, p xfly mos s?H7aiEi°j s 711*1 a^ a^ wcw «j-ek 01 s° am axi aaa lpuhi wis 
is asr aiEi ^eahdioi 1 ^ nF^^h 2^. 01 ^ sxi sxi aer vbs^i ag, f am 

01 AIA1SI WffiKU-. 

c£^. 3X1 m*i mgZl i!5 SE?J HISS ^EH^' (0, EEI»AI AIAI i!2 ZPRDh L 311°) ^EH(HI 
SiCK BEfAl, EEI^AI SIS (7)01 Alfe MOS SSHA|^Ei(?a)7F £ ^Ell. MOS M?HX|^E1(7c)7h 22 

% E n , Se(W)7 aer extvdd-vth P 2i aer a^s eewxiscf. s». am a^ xiai as ct= h 
an oi ii, MSj^oia 7iioiM(8b)?h Essm, iE(in= eei^ai as (7)01 21*11 asr extvdd-ythFei 
ai aiis EEi^xiaEh. oimsi as zpre a ct= 3x1 mem as sesi ssshhi ma 
5j°s ssa^Eh. 

A|2t tooiiai &xi g^r as sE?r h ansi ^ehs ^#eidi, imM axi as(i5) 
i\ s^sm, 01 s^ an nxi aaa lpls s-a a^e ss^ek xie. s-xi 2x1 asr vbsg 
?f 5ii aer vrtbaciE aer ai a 21 s-ehm ^zrtrEh mos sanxiiEH(i2a)= 01 a-xi m& 
a as se2| m^tm ssthoi 22 #eh^ eieh, irE(ii)2i ^ei^xi m^m &strch. 

A|2| TltHIAj EEI»XI XIAI as ZPRE? I- H 3ISS £f£5W, MOS S?!lX|^E1(7a)?h 25 ^& L MpS MS! 
x ZE1(7c)7r S 6TEH7r £12, EEI^XI fflg(7)M iXK6)2J iEl^fXI gSfOI SfiSD. 01 

IDJ, EtT MOS SS!X|^El(12a)^ EE #01011 2*71 UH^CHI JxE(ll)^ 21^ aa irES^El gEISQ. 

«r@, SI 3Mg21 MOS MaXliEl(5)?l iXK6)01l MOS M!HX|^E1(7c) a S?H>:0ia ?IIO|S(8b)M 

mm mts&a. mos s?Hxi^Ei(5)^ n tiioims «ich aer vdt(=vrfb+vthp)M itok 3 i^crn ^er 
ixi i xi aer vS« djSai. mos s?HxiiEi(5fe as z>\ sr^i aion s 

El 01, S1F iXK6)S^E1 S° 311 9X1 33 a LPLS g^tlQ. 

Vrfb-f-Vthp-^Vbtrg-fcHhn 




mos s?HxiiEi(5)s gif ±xk6)°i ss a&w s? ail 9x1 asia lpls wsaci. j, 2 
E(3a) £°Tm ch a efvdtar s^ls 1 9x1 aaa lpl 421 ^er 9x1 sxi asr vbs92i°i tm mm 
™km mos E?H7a^Ei(5)7i srasroi- 01 ©a a^oo °ish gir ixi(6)2i sa aer vpg7i- satrEK 

m ©a a^oii em mm ±x>(6)2i §a asr vpg^i- h?h &$mo. 

Ai9 120HAI asr a^ xiai as cT^r l ans mmn, b&*nus. nomabm diE# a 

Q AI9 T2 a T1AT0I2) AI9 T MOIOil MOS S@!XJ±EH(5)# goH S? ail 9XJ asa LPLS SSJEI 
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s e§ mt Qpg= om uehhoisc*. 

B. 713 T= T1<T<T ST20ID. .'. „' ... .7.7.. 

AI3 T 01IA12J 1eE(11) #3 S3 Vpg£J S3 aiHOI DM £*fq 4£ ?012Q. 



B. Cg= EEWI!=!g3 M0S. MSHX|±EU9a)7|- S -S13. tBaOl S«EI2i@ HflSJ 01 MOS MgjjqA. 

Ei(9a)2| mm •Sfc'UEKlCK 01 HEH]|S:S|S(9)0|AlT^ MfflW:i^:(9a)3KS ^a?Ka= 

as □ ?aois-itia asr vgs7KS?«» agr2K^ora# iiiioia ; . .*•] 4^#57t smaas 111 

Oil MOS MS!^|iE1(9a)7hS fe^EH^h 3D. - - - ; • ~- 

vpg<c3rtvdd-vt»^> ■ ■__ - - •••'*••. ; - • .. 

^6j4 S 4*1*1 5M^E1 MOS M?HX|±E1(5)g SSI SSOI 487IB dl-S E£WI.Mg2J MOS S|H 

xi^Eioapi- s ^EH?h tin, 21 ¥ sa biEs^Ei am 3ai sas lplchi sue sss^ 3301 

□ISHSCh. ' . ... - ; . 

E£t, #71 4=SM m 3SH h:E(11)2J glf£|(Cpg+Cg^ *fg4§, SoUf Qpg7F Ol^oBE, 
h:E(H)2J 33 VpgOl 37« 31s 3 4= 21Q- ^, S3 3X| 2X1 S3 Vbsg7h 715 33 

VrfbS^EI 2f2h OJ^UQ^E MOS eeh^|^(5)M i*J &2 SI IpsOII 3*11 biH(l1)°J S3 VpsJOI 
37)1 eSISH, EEWI«g3 MOS MSX|±E1<9a)§ SSB : ^tH 21^ SS; irES^EI 3? El! ZtfJ 
2XIS LPLS 3H7K8S. 0133 Vbsg2| 33 M10I #S£hQ. . .V 

AI3 TOTAL SSI- 3SXIA1 22 CDF L ai«!°l HISS gflWEIH. MSiDId 70OIM(8b)7|- HI 
Eg 6TEH7I- EIOI. §lf ±XK6)2|- M0SM»!X|±E1(5^ £E|E|DL iiE(ll) 23 33 Vpg£ 01 ART2 
WAI2J S3 SXISD. 01 3EH0IAI, EEroi«§°J MOS M?!!X|^E1(9aW Era 3X1 2AI3 

LPLS 3S&D. 

AI3 T301IAI =E|X|-X| X|AI SS ZPRE7F Ifg EID1, E*J- SSh 2b X|A| Ssi CT7F &fH7F 

Elffl, MOS MS!AI^E1(5)£F gSf iA>(6)7|- £EIEIH, irE(11)7F EElTffl S|S(7)0)I HJoH DAI extVdd- 

vthp°j S3 ams eeitwieih, dm S3» 3§ §2fon ^uizta. oi g*foi as a a 

2 SE7h H ai^OI 21^ MB a^ShOI ^*«2|01. #3 3AI SAI S3 Vbsg7h 715 S3 Vrf b2f ^OCTE 
s MOIE'Ch 

dF2h SOI g^f iA>°) SS S3s 311 S-AI SSS LPL ^2J S3 Vbsg^ 73101 S3 Vdt 
5| *KH CQ-Eh AiiUI S^S 01 *H s3 SXJ §A| S3 Vbs<£| EO 

1 ^ 2iE>. 

01 s3 3A| 2X1 S3 VbsgHJ S3 flll^ 73101 S3 VdtMCI-E » MOS MaXI^E1(5)°J 

S3 Vthrfi!^ 'stU. ^UHSJES 715 S3 Vrfb^ S3 SX| 2 XI S3 VbsgHJ ^£.i\m Vbsg(0)°e 

% r rfb - STm«< o> ♦ V I hn - Vlhp 



U71l» S3 Vthn S! Vthpej gE 15 M2| ^^0| ^H, *^(Vthn-Vthp)OI 2tg ?|5|-S 2^(HI^ 
715 S3 Vrfb^ SE °J5«0| 2101, 2E g?|(HI 1*1 g§ 2fg ?|SH1, [QEI-Ai S3 3X1 2X| 
S3E as SE SS SJ§*I£ SAI^" ^ SIQ. 0IM2J STB XI S3 Vthn S VtnpE) 

= MA1l>i21 IhEmiEIHJ BggCHI 7l2!8h= 3f3 = , S ?fXh°J SE m&0\ DSQ|^ goj ga7K«7l. 
Cfl, a§ SE S?I011 mn 01 715 S3 Vrf bg SSS*IS SX|§fe 3101 5St*eX|0l, CO/SfAj S3 3X1 
2X1 S3Vbsg2| SE 2J5g &2J §sr &3 SIOH^ 501 £=!«IISa. 

715 S3 b8 5|S(2)(HIA1 0|§EE|= XitJ" iX>SA1 715 S3 Vrftfij SE °!5Ss 0^ 2|«WI 91 
S«A|^ HHS XI tl m^i SXI^ iXfl OlgSfe 301 UH,^SKL 3E1U, OlElt!: ^ Xti ^XH 0|g 
«■ aiOIOhS 35J0I 5CH*CH1 SJ3I7F 4S2ICL 

Etl- 01 S3 3X1 2X1 S301I tWW'SWl, 3X1 S=! S3 Vddsl 01 E 18°| (a)(HI EA|£! SIS2I- 
g»& 7Si OlSStOl &4SAI?I= S501IE 5St.tSa7h «ZJE>.. :g§s|2g JHHAIEISI SS 
SS® CH^ S32F 715 S3?J *HH-W& WOfSfe »^|2| LH^ S3 tlSOIIAI 01 CH# S32J S 

e 2is«»..a«s"3ioi 5ewaa : «K» sto aao:. 

EtJ-, S3 S2J S|-EAI(HI= 715 S3 Vdd0(2l¥ SS S3WI 2|'3»W 3S 'tH^OflAJ W45EJ 

s s3)oi smanr-mim. .noi sag ^§3 33 Eras ^sa- * an. [OEhAi S3 3x1 2x1 

S3 S2| LH^ S3# B7iaCH Ss^ S3 ai^S 4= 3711 SEHl Sfe S7J7F 4S2]Q. 
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e*l sch 7i7igoiia ee^s^a ivsv *i±ui a^oisAi ai§s sskhiai ga*h lh^ aag 
v§4ffii£s.9oi tft&9$K$. — 1_ * ■,. - 

e iFsa'^B !i4TfffiiM a«%a^2s..a^.;?aa att^'LH'* aag ^aAia ^ a= 
lh* aa ©a asg aitftc aom - . : 

B ITSa QB ^SJB HB SE.BiWOI g» aa aag SAISh= LH" W4SA|^ 4= a 

^ lh¥ aa asg jalssfe aoio." 

s °"«2j t£ cm §?*!B as 21$ §2J 2IEAI0H LH^ aag 3^2£ Ssfe 2a SiS 
V 4= Sl= LH¥ 2a £1 SISSfe 2101 CK 

a »S2J S. OB §f*!B idl 31? 9! §S 3*ig 5CHA|?|A| Sefe 2 a aga LH" aag 

mi am 4= ".as. lh¥ 'as srs asg «issh= aoio. 
^f**^; 



an, uim^ia g§4 ^smi mo- si2 icH2h sii as itEMoioii a«§ <Jfas.as sapiHigg. 
±ei», oi sir =aoiM : Ma w^aa 3912 as itEAwiwattsm. EEi-oia mssai^eis^ei 
a aum --a ass gBsiot mz tEwi aag a^ssi^ m^ asg s^ftio. 01 ge? as= m 
tEaai irEAhoiofi igxia aa as® «7i7n oh= a a ash ±A>g sutio. 

b sfson tci-B lh^ a a wis ms.=. ay lh¥ aaaa aaai- H12 iEa aaiua *hhi coei- lh^ 
aaanK «i3 as jeeakhoii ana h§§ &?m t\= aa a^r asg ittjtto. 

b g-sa db asoii [&b lh¥ aa m& as= hi a si 2 gif £Am g^ aswi gBSKM an 
a i«2 iww a*e 3**^71 EEmn asa. asoii §ssi-oi ,^ei*iai as a g a 
3ss IS*hJv oiea hi are. **-Jrsoi-a?iai£s s^o^ oiiekji* use 

qiuitto- oi g^iiEoii: aaoi gaso 

H fooi 4 qb shsofl io-b aa as= *och aasi- lh^ aaaa aaa *\w cob a 
oi sia^ lii^iss^li sa a ami era- lh^ aaaa as ±B\\om a^a hi 

s ah7|7)| §^ we E&OIM M5!Aj^E1£h SI 01 aag ^45A|?|7| 91^ 73101 aa tISM itJ- 

Ckik 6i wioi aa b= ft smm eehxi^s b«iai lh¥ aaa ^a a aw uaus b 

bin asm oigshoi EEfoia m?hxi4:Eii ^gth^sMi. aaai- §a aa ai 

la all 8S«3;^rasra w aaWg I^itd sku^lh^ aasi- uiiasKH lh¥ aaa 

SrBiasr ^asofiAia Tasm as Aia s# aaa be asss soh^ soi 7^naa. 
stt, gif ixri oiemoi 715 aag b^oisai ai^hi aws 715 aag 

gif ±~ftm o\mmo\ 715 aag ^aj?i= a?, »E7icm 3 gif ^Ai-a s&a s^a ?7i 
g fiJii H2.s.m. n^9.s. 715 aag stsaAia 4= ath. 

ith, sa^tg anon a§n aa^oi 01 ang aa^^ saera lhv aaa aa nmm a§s^ 
^soflAi 01 ft assa a^ EEhoia M^Ai^Eig mm lh^ aawi uehj= be aB^g 
eS 715 aas Tfg^ogln; g|' S £go| M g S aH oi ei^ lh^ aag g«¥ 4^ 

e is b la-sa ^Aia «ehiwi u}^.= #2 aAi gAi aa vbsgg ^ai?i= lh¥ aa 
asmsT^sg uehh^ esoick e ion ai oi lh^ aa &a as(i)= 715 aa vrfbg wsm 
^i- ?\ 5 2 oj ^ah t|g(2)£h uijz as(3A) a ma as(3A>a g^ asoii im mo\ aa vdtg 

LH$ b-E^Jofl ah°S5^ g^ a^(3B)g SWCK 01 U|i2 fflS(3A) a g^ aS(3B)7h E 18a 
(a)CHI EAIB A| = M a£(3)0il CHmt.O. 

OI LH^ ^a IW-agMVc Eth E I82| (a)OII EAIS LH¥ aa tlS2f 0^7hA|S, LH" 

AI asa LPLS S3^= :» agga HOS ES!*|iEl(5)2|./ gsr iAK6)a =a^AI AIAI as ZPREW 

Sa il ±msiw mn =a»3q.sa asfg ssnh =siwai asi?)^ ash a^ atai as c™ 
raa e?f iAK6)a ^eiwai as<?)g BEi§fe ashfas tis(8B, s» ^weja sa.aa vpp 
h ci>ek a^ as itEe^Ei a^ aAi asa lpuhi ana ssc^ a^ EEmia aso)g 

0| a ^ EEjOia ii ! Mt9)^ P «y MdS BajAliH(9a)0ll a*fl ^SSQ. Eth glf iAK6)a *^ 

ki= kE(ii)2f : as ieEmoioos aAi s^-asai- as-SEoii mzftKA Egsj-^p «y mos m 

?HAiiE1(12a)2F. MOS eeHA|^E1(12a)a 3^51= EhOISiE S^S P Xl^ MOS gS!AliE1(12b) 

7h flMSQ. MOS eaHAI^E1(5), =E|7+AI a^(7), SW ±M(B), &t[ as aS(8) a 2£ EEI-01 

a il§)7 vtea S« as Ssfif ai as: af/i-v as4 ■: 4)g oi aa a 

ai asa lpl ^a aa vfasgg *m as aa°sAi, aAi 5^71 ae(i5)7h aAi m^m w 
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a. an &ai 232 lplchis sjssi- gif(i6)oi s^aa. 

75IOJ-. sg- 3S(4) S Sg EEKJIJe! S£(9)3-S^e E 18HI (a)Ofl EAia SIS2J 312J- giSSKJI, □ 

gSS «Brt!0.. _ .. . . 

7IS 23 5l£(2)£, 23 inE(2a)2l^ SAI irEAIOICHI S^EI& Tfl^ iW Rl 3 R2 

s s«*o. oikal ?Te« a im 221 inE(2b)oii y\m 23 vrfb7i waco. ?is 

HIM fl£(3A)= £l¥ 33 kECHi §^EI= 2S32J P XI £ MOS M?HX|^E1(l3a)2h kE(2b) #2| 23 
VrfW it = (131) Wei S3 VxM UliSsfc 72§Kr P XJti MOS M2!X|^E1(13b S! 13c)2h 

3|2J S=g §EI = 3S □ El fISg ?gSKr N XHg MOS MSH Ali.E1(13d Si 13e)S St^O. MOS M 

SMo} i*iiS §3 88 a* ±*slh iishm. oi .ma sis(3A)(hiai°i aw-aee©. 

«q i|£(3B)£ 21^ a@ icE2F kE(3a)A|OI0ll 8*93, -UI3 HS(3A)2|,.sq dS 00g TflOIMOfl 
§•2 p tny MOS eajA| A H( 13f)2K irE(3a)S* itE(13i)AK5|OII S^EIH E§r7ilO|M7K kE(3a)01 S 

I^Sra. kE^a)2hii:E(13i)AH3IOII 3 37IIS 33 Vthn°| SSf SSH ^71711 




0I2O. 
Vdt=Vrfb+Vthn 

7=13 i|£(ail 2AI/I-V : 4)(HIAI 3* 3M©21 MOS e?HAI ±£1(5)71 □ got 23 Ydtfif £ 

f ai axi all §l &21 alWtf trei an sai 332 lpuhi as ipgi ss*!Q : 01 
Si? tffS ate oi Safth « aft ipgw awss ±ak6)°i #2 asr.*o 

5TisHI2 01 ^3 VpgOfl CQ-Eh a W EEhOI" S£(9)0| S|oH Oil SAI 232 LPUM 2SJ# f 

sacT ife8. s Me i (b)«i eaii! g^insah feitr s^wi cosh ^3 iw sxi 23 vbs^j a 
3 sua 01 iEsacf. 

c£ oi 33 S6 h 5lS(4)(^ 2#/l-V a&i? : 4)(HIAi 3Sf X|A| i!S CT1 OlgShO) Elf 
iXK6)£h Sgg MOS MS!X|±El(5)g ME|eh= 2S 0|5f°| 01° (HI SitKi. 

2 ^ XIAI iji Cm H Eim°l #S ^EHS A|^3^£ SAIt^ S^, #3 SA) 33 Vbs^ 
^3 Silo rlwSPI AJSTolE 01 ^3 SAI 2AI 33 Vbss£l 23 EIIPOI igxISQE S^, in 

= o 1 S 33 vp^j 23 a" m s ^ oi tin son, 2 n eekji m a s(9)si e g a m 

a as #2 ^01 li is oi^es as?f aii sai asa lpls sseidi. ^3 

— - — ~ ■■ " -..^.=. o^ 5 |.j2, 0| EEK3ISS MOS 




3*1 =BItTa|EI= 33 extVdd-VthpSJ 23 SAISIffl. 2S EEh0|MS°l MOS M?HAI A E 1(9a)= 

2= ^-EHM SAItfQ. 

ttlSI-AI, 01 51 SOU Al £3 S-AI SAI 23 Vbsg= 0|sf2J 23 ail S ^AiaCI. 
Vbsg=Vdt-Vthn=Vref +Vthn-Vthn 
=Vrfb 

0171 Al MOS E2H7J|>-EH(|3g S 5)= 3 7II0IM 2301 ggSIH, £££•• 7II0IM A|0|2(Xlia 30121- illy 
EIAI, Oim°l MOS p?HA|iE1(13g S 5)2) "J| 71101 M UlOIOli AMS.-mwm. Sfljjl 23 VthnS f 




j\z*. Wgr ilS(2)3 2=! irE(2a)CHI^ LH¥ 23 aS(20)S^E1°| 23 VddOOl ^01 2 Q. 01 LH 
fflIf2b)^Wa~S 33 extVddl^ET 21$ 3S 33 extVdd S SECHI °I^S|AI 3S 23 
I SSSKH. 01 515 33 tl£(2)£ 33 33 -Vdd02SAI SSt-HIh LHV 33 t|S(20)2j | gia 

m oi a^cs aim m5 a stiixi ^3011 mi 23° s w^s^ tisg 4= 2JP-. 

SIaT Sisj LH¥ 33 1IS(20)(HIA1 OIS°T II U ^» S STIIXI 33 9! S3 VddO VJ8SJ ^= 

*i3°1 as T°|2 dloi atfeVoi»2i e§*f°e^ oi 715 33 ira as(2)on his 

23 VddO°l 21^ 23 23 extVdd a SE0II2J 2|£gM 4 3D. 
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715 3a Vtf SIS(2)^ 7IS ±A> Rl a R2a *l*> SSM a*B 715 2a Vrfbl aSSKH Si 

D. 715 3 a Vrfbfe dm UERHCHSQ. • .-. ■ .. .. . v v:. ;; ., ;i .' .._ ... .. . 

Vrfb-VddO- R2/(R1+R2) .' . . .7 " . .'" 

vddos asgg aa. esk w*r sson ehshai^ me a sahhi at»i7* aosioi.ao., 

s*oi a*i 5iaa*itt), jww ri a R2# sstr s*...-ol.w ssa se asss as * a 
37 na/S. oi sa fia ssf 3a«I aa $ acKwa si£(3A)= 715 aavrfba muis 3a 
vxs sa*nxiEs gw). mei-Ai, 01 an 3x1 ssa lpl #a #a &xi sxi sa vb S£ £i 
ai giss as Vsm. alls swi IS 3s& 2a aisoi 01 ssr zra sxi sa vbs^i 
3a ails ass ^ aQ. 

oi^ju aoi. g ssa £Aia sehhh edms aa as-aswiAi aia sxi/i-v ess *it>.3« ipa 
g igffe n sss mos EgHxi^Eia hois aa aa ms » ass mos sag^Hcsgf-vBtt-- 
Is i«l ars Ie sss »es sasra. ««-oi-a* as 3x1 aaa lpl sa aam §^ 
SEOfl aTiiaoi a.ssCT .-'&xitr 4= aD.. . ^: , •^-•^^X-vHi^,- . 

715 3a aa sta(2)oiAi 7^ ^ i» m a Rza stw^ 7te** -e Tiaa. 01 715 aajpra. 
t MoflAfa as aib^Wroi ajIi al sea a^as .si a 01 715 aaaa;fi£<2)7i s 
qW 715 aa vrft>= ma asoosruiaea mos Msnxi^Eia thoimou asi" s?£s. n si 
?s fe^i 371 WWr^ aatsssi taoim iW sss]= 201 a^s soi7i msou. 

[£A|2j «EH2] 

£ 2 - a »ga gAia SEH2CHI [Q-S^ LH^ I?a a^(1)2J ^Si LiEHH^ ESOIELh 01 E 2 

(hi eais lh^ aa aa ti£(i)a e ion eais ?gs^ 715 aa aa ss(2)aj?goi 
Ssa 01 e aii Ail 715 aa as as (2)w ai 7k* sif ±a> ci a C27F oisso. 7ks 

ai iEtm i^aa. 




?"Ap-Ei(2d)aK ejbHEi iv°i m« a±7h h aina in esshi, 7ra §if 4A> ci a s= 
£=I Mi ? !ck(a)oi i^fe oisEmi^mej n xhb mos MS!Ai^a(2e a 2<m stma. 

tsj ais cprs mm Ms us^aioiEi s°j aa tiss^Ei sseidi, i§a ?7is gi^q. q 
i >il e w eaiI lasHS ch§^ ¥M(hi= g5 B2i soi oisa SAW* 

mm as cproi h aisa wms= mos m?hai^ei(2c s a)7i- E*sm, im §if ^ cia zm a^ 

aa vddos feci. BaB: oila 7^ sir 2w ci a 02 zt^ as a^ tEs sai aa a 
a a vddooii sa/^aso. 

as cproi l ai^oi as, mos m?hai±ek2c a 2d)7h hies ^EH7^ an, *ra piiEroi^gsi 

M0?ElHA|±E1 2e a 2f)7h £ ^EH7|- EIU, OIMSJ 7K* §S? iA> C2 a CIOI g^EILTl, §2 35 71 
OIBErai^acJ. oToilShOI^ g*HHI »E|- S^ itE(2b)0|| 715 3a VrfbM SSAiaD. 01 715 

SB vrfba aa aWi nSS sf^w ci a C221 g4my aa vddCEi aa asm toa 
oi 715 aa vrtba aa an= aoh ss^hs^ei mm aoi ^ sek 

Cl • (0-V*fci)+C2 • V*»+CO • Vrfb 
=C1 - <Vrft>-VddO)+C2 • Vrib+CO • Vrft) 



4,41- ai ofl A1 COS ±cE(2b)0il §^ UEHHI1, Vrftfe Aig CPROI H ail 

n tiD5j s^ tE(2b)°i aa aiis li-e^q. 

715 aa aa sis(2)2j aa anoi ^ st^s §tai a= g^wi^ vrfb'=vrfbom, 

Vrib-VddO • C2/(C1 + C2^ 

[DEhAi, 7o iA> ci a C2°i eirxia ss^sah, 715 aa vrfhSAj isj aa§s^ 
eh aa vddOAFoisj sj°i£j aa ana 715 aai aaAia 4= aa. 7ra sir ^ ci a C21, on 

g MS MOS ?H1AIEHS ^tj»2^, 01 715 22 &a flS(2)SJ g° S^jg UH3 Alt^ jp,a = *j 

5 Ia>s s^I bioh eh^ TaaAia ^ aa. stt. 01 715 aa »s as<2)oi^a as 
a^= 7i-a ©if iA> ci a C2°i sifxia, s^ aj S C pr°j ?7is ssaa. maAi. ois^ 7j« 
Il^fcAiS I if xi a se? as cpRa ^?\m a§t.^sjw, 01 715 aa aa 5is(2) 

oiiAia as 3^e soiswi Ta&Aia 4 acr. 

[£301] 

e 3ss asa ^Aia ^EH2a ssoasi qigg uehh^ esoiq. 01 e ani eais ^soiAife s 

q 5lS(3B)a =t£0\ E 2011 EAIS =t£W QSQ. S^ 5|S(3B)(HIA1= b:E(13i)a §A| itEAhOIOII 
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7M X%> i» MM CHdSKO 7M §S ±K C30I UH*ISO. .OS ^3 = S 2Dil SAIS gSJ 
SHS, CHgSfe *SCHI= tS S5 ; aSf;i2!a.. . ^-^r..;.,- , , , 

SS uia fflidKS « id* ani ows3=i2s aiaoi an, an EooiMmsi mos msjat. 
™S(iM)sSi as? ■ ssiiD . ibew"5B aa-raoi saaa, oi as v>ei as anoi 
ilt!S: ffilU; oi tk "IS ±» C3°i #a saw s** aw as vote vmm »«w * a 

O. 

01 *|5f3R^(HIAi- 2|iji 3S irES^EI 2AI kEOm a^7|- H^c §Sr £XHo|X| SS 

s °oi diashoT oi ^ra ii 2» cat mos jhmaieis aa gs S3© t^ais ^ 

so. : _ ; • vvc'fc , , w^-\. 

a it** sir ±x> C1-C3& mos ffliAiaM ^ iHoii gis mmm. dims 9*1 

wdw* '-ma man 3^ gir*is = stasis #0. 



4= 210. 

[£A|2| ^EH3] 




^Eisi'a^'^a'as as por a zporoii 00 n gg p assj ymtm. as ^a ^ m 

por sis(30)= as ?3ai, as as- vcmdoi ±gs as aison eim* uhdct as «La» 
as por i zpori r^T-TO i ^ehs l aa sh amssaitro. 7K* ?7i iR,:sa 5is(32)g 

q||oj eg 3f 4! S POR S ZPOROI i?S HISS StHg OOU) = a-E7l S0i= « 

a! I cprsj #f ^b\m mn tm, i«f sl>i a§ as por a zpordi uisgsraa as as 

VddOOl °T§ gBWEia. g^M aS CPR2I i*a ^7IS ; a51 BCt). OICHI OO, £2SSE 301 EAI 

a 71* ^ 5a ^ k(2)ol a] 7te «& ±af ct a 0221 s^a as ^aAi am skb, 

lUs^M 715 as Vrfbg g# £fEHS ^SAISO. 

E 5=, E 4CHI EAIS POR W% SIS(30)°i UERHfe ESOID. E mH. TO BMS SI 

" — ~ *•*• 1 "*• LH" ir.E(30i)a sAl lEAl 




^«ioi egEin, as as vddooi Sst.H^(as uHa^i ©if #chi sm). oi as a 

S^VddOOl %6tYH. MOS M?HAI^EK30b)°| g|7||X| 3S VthrM Efiltt BHUWfe MOS SaMi|l(30b)fe 

5»tfadr£ kE(30i)s as vie, ^tTi»(30a)£^Ei2j a^ofl OKI- #£*jd. as as vddo 
ofknn ^s vthnSDE ^oras, mos M?HAi^Ei(30b)7f s SEH7F an. as V1£| 73^ ± 
Ah(30aia mos swa^a (»»2i I n«m hjsh as vddog x*j M^ti- as aa va^h so. 

t.^. mos e?hxi^ei(30c a 30d)0ii £ish qisa= auiHMAis as as vddpj ngh. 3 

^Bl SMifvthbf 4WfO. as as VddOOl 7 |2h vthi<Va°l *m?i SgoH, as V2^ L a 
Sn Q 7^*4 VddSl ^ohJ2. &n Vthi>Va7h S@tJ- A|g(VddO=VddO-)CHIA), aS V27h H 

SS 8b . V" 61 AiioflAfas as vddooi smsi Vo&oS e^o. 01 sshw gssra, auj 
S as(30e)fe as is a§ as pori l ans ooai -amataof asse as ^ 

a g§ as zpors h ass ^mtfo. 

co-EhAi ^« epjai 01 as as vddcei as asoi y§ &3\?y m mum as ^a s§ t's por 
I h ebb e^ as 2I as zporI l ans g§5ioi, lh^ si^kmss^ §^01 as 2 

1 S^lo. MOS !=SHA|iE1(30c)SJ Sf? ^S^M 3S .J?B 2# as P0R2J Nam 71 

z>m ?\zm ^ so. 

ym irtii sis<32)= as ^a as as por a zporoii ccj-ei- n ^a ?7ig eat^o. 

5 7= c 4041 EAIS ^71 ^45 S|S(32)S' JH^fSj^S OOLHS ESOIO. E 7M 

ai 871 #a as (32)# ia §7i TrbK»s. 1 2^apiEi mm, m tjc^ z j 




I^ 3 hi^(32ers"agtrO. 01 a«4 icE(32e)S¥E1 gq as CPROI ^gSO. 0101 M. 01 E W 
EAIS 7rtS ^71 gq EH 5|S(32)2| =2fS, E 8011 EAIS dS I&SEM S2EoK)l ^St.O. 
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as i?s as as vddooi s^ as asoii aa as a^oi #£tta. 01 as as vddooi e.^ 
II^HEwTOMdswfa h aioia:^.MS«h= aa #s as as zporoi l ansa 

■Sg^i^gjj^li^ wfeT32cPr Eg- ^Qi; MSH^DId ?1IOIS(32d)7h HIES ^EHOIH, 

H&abiaewarira Wiei as cp^ai a^iaa. oi 13 as cprm neke 3m eai 
1 51* *» W1is(2)oiiai 7R* ^aisi e&aoi *ssn7a 715 as vrfb?h assa. 01 he 
8atiErt&j[ly8 57is= *7i Tr^it uiMlftai mm asoia. maw. 01 715 asvrfb 

as as vddooi asaaa. as ?a 21 as pcroi l a*is suram. at5fp ni saj| at 
Xii fp5oi hi aus rosw. s^oia nomwyi es #eh, msH^oia xiois(32c) 
% hies aewsz. HE^aoiaoajs ga as7r 33 as cprsa 1 a^aoi e 2 kei 




i ea MM ;tfSSKA>»«igr.--3i2fc urn* .01 .as' as vnbi #as ggir 4= aa. 



•&i- : -%^ita&&Q^-^amsi r MW^-^s'Si^^ as vddooi oieaoiE ?a. at*. 7© 

nix ora5SaiT.a« aS wtV^ OISEIOJE SD. g^j as CPR2J 3^£. E 30)1 EAia 

ens as asoi oissche sa. 

E 9= S gTSS ^A|°l aSOIIS UEHJ)£ E30IQ. E 90HAI 7t& 571 Sf« 

£ISf32MHIAI ^71-S gras tS5h= DE^aOIEI (32f §?7|S U*! S^fS ^!5hr 

iliaaa (aSiS ■ AbeF sE^aoiEj(3«)s as as as poroi h atist on ssi 
^ tijE OT «SSao Ei(a)= asse as ^s as as zpohoi h ana ma ssaaoi 
s£ «eto of s°i s^aoia(32f s us as^E tm eai a ^sa oi*wais 

SSiiOia ?B0IS(32c S 32d)M aSfl a^aa as CPROI 

E 102, E 9M EAia HE^aOIE1(32f)21 ^gS Sag UaLH = ESOID. E 1001IA1 = , HEga 
OIBf32f-)— AIIS S^£l= e!bHEi(40b^40d)2h, 3S ^S 3S as P0R2I- °JtHE1(40c)£| mm 
Sol 3 4q dll H< W)S ™ S«fe'^M^-S S(40a)B St^Q. 01 SS«ia0ia(32f)5| S^ 
aS CPRFfe °!bHa(40d)S^E1 aSSO. 

01 e lomi eAis ns£^aoia(32f)2j ^soiiAi as *?s as as poroi h s\mm wm= nand 
as(40opj aaasld sswkh. nand sis(4o a )2h a«a(40b s 400011 saw ss|i ao a?i*«§ 
S a«H(«u)M 2jsb wa as cprw iesaa. as as as poroi l avoi aa. nand 
ak(40A)2i asJhHaws usara, co-eiai °iuiEi(40d)M^Ei°i ^a as cprw Lags 2 
iia WaT 01 as Is as as poroi l a^s non, n2^aoia(32f)°i &a m^s sai 
aiuoii c&a 01 sis2i iui an# «aAia 4 2iQ. 

aE^a0IE1(32g)E 01 E 10011 EAIS K2^aOIE1(32f )9i §StJ- 7Si ^blt!CK 3S ^S, =S 

Ail pros raasKfl ass^as fes as as zporoi oissq. e?>, awas a^?h s^ai?i 
5 ^?i7h aoiaa. 

I, OI E 10WI EAI & HE^a0|E1(32f)(HIAI^ gE^aOIEI^I §?R£S 3B2J aWEIS ^SEIOI Si 

ck nau. oi g^aoiEi^ sssai s^as saas ^saa ?n, °ib«Ei(40b s 40c)2i 

2 oi ^oi as ta. 

c£*h *^B2i aaa(4M)fe as ?s ss as poroi l ais aa= s^ skii snis^ ^eh^ 
3§eh atHEll Seiche ^q. oi aaa(40d)M 3^eh aaa mas s^, e 9oii e 

AIS SSj^Oia 7IIOIS(32c S 32d)M gxl^ §2^1- a; n. as §s a^soi Taa^D. 

la a* A uis« «al*a §1 «asS oitsAiou oi sa^aoiaa ^a aga=* 

ri/dgcHE SCK 01 S?, bll§^ ^EHSVEI §^ ^EH0II°I OltSAI, & V EH 0lt5 S§ aSM 01 So 1-01 

alaaoiEia i ka ^Ti aMwasVs as a si masKM, ohm Ma ai^ eiahs as 
§°i ^eh oits ss ase oi§^). 

oi^ sol s ^sa ^Aisi «eh3oii toss as ^sai ma ass ^ehs^ei ^ehssi oits 
oi^Ai n4>l : 7il atrl eraa-Ain * sia, lh^ jhai aoiss buisjii v ^ st 

a- 

[^Al°l §EH4) 

c i|= s ago. £ A |oj «EH40I1 tOS= 715 3S SIS(2)5J L|-aLH= E30IQ. 01 E 

iioii EAia 7i5 as sms as(2jaAi= e 3cni eai a 715 as iris tispa f?« aw H | 

S VddOS W aS 1eE2F iE(2b)AHDIM 7hB Am ±A> R52I 711 01 SOU SSoh= 3S 18 3 

s as zpors w= p xny mos ssH*i±a(29^ sus g^goi, e*? s^ tE(?b)a aw ^em 
lofss?1 as as pons thoisoii isn aiy mos ssiAiiEi(2h)a ±n rsoi sii 

s s^aa. 

oi e iioii EAia ?smai= as ^sai, as as vddooi as ^ehoii e^iwais 7ia-, as 

eoj g§ aih por S| ZPOROI ^ H ai Si L a^OI Em. 7ie Al^ ±K R5 S RBOI mm ^E 2b) 

oi iSidT aaA" oi s^ tE(2b)a^ ?m &n R5 a Rea mos ssai^ei 2e s 2h)°j m 
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a H*KHI ma 2SEI — 32101 £SgSQ. 0IM2J 71-B ntf ±n R5 a R62J 73*J-xlM ti\Hm 2}7)l tf- 

^ s&tif/str oimhj 7m ntj- ±nR5 a R62i a° gsjs spo v 4s siq. 

Xsi eg 2 * ais poROI L Mil, 3 2S! 3# dS ZPOROI H ai^OI 213, 0|g2| MOS SSn± 

7ik asr w& sis(2)°i g^esi sisoiiA)2j a# af?2i gg= t*bsq. 



£E*t, ?m ±7[ R5S MOS S2!n±E12| XBS nt>K)l 0|g2|01E gQ. 




c 12 i= a g32| ^ A |2| « EH 50fl [&3= LH¥ 3£T INI a32| ^?S§ UEKHfe ESOICh 01 E 12 

dS eai» lh5 ^iawa asM^fe si -aa an aaa lpl #21 gej an sn asr vb S9 7i ^§ 

ej-A; 715 g a Vrfb2( . ^=(47^ #2| Vv# Bliflsfe HI 12 aS(45)2K Ulifl 5|3(45)3¥ 

if uii sill lTeIlhs as oorhi to aa vy°j an sssra. £«■ hoi asr wt a% 
il<47)Wa°i hoT aar v*b gr= p nu mos sBniEKsow ease*, mos Man±a(50)=: 

SO. 

oi s^ as an asa lpuhi& axi sn asr vbsg°i mm \gmp\ ^ ^soi gxisa. 

0 ^ SVtis Sboi rigs ^ A |oj ^EHIS^EI *SA|2| «EH4 5 0i!= SILCT OlgEICHE 

ai an aaa lpls aiS Issi= EaoiMssi mos msxi±ei(5)^ uei^o. biw a& vdte 

%-|a|?I= ¥SMA|= ^A|2J ^EHISVEH 4'AI°I §EH4 S 01!= SFLPf 0ISS1CME iQ. 

715 a^ Vrftt ^A|°l ^EHIS^EI ^A|£J *EH4 S Oiiz SHJOfl EAIS 715 ^ ilSS^EI 

gS(47)S 21 ¥ aS itE2h icEl(47d)AFO|0il L^EIH E^ HI 2 33(45)21 i!S OOPOjl ffl- 
r^(ra g aV§ S35fe P xm m Ma73iEI(47a)a. iE(47d)2h irE(47e)Aroi0il 

21^ 7h» SEig-^ iAK47c)# E*^Q. 01 MOS MSHA|^a(47b)^ QOI^E EES « 
kE(47d)2h kE(47e)nO|0fl slxl S°-SJ §CHxl Vthp&l S°J SSH 4571711 *m. 7^ Sul@^ i 

n(4?c)= ?m *\t! ^nas ^n, e«j- 7ks eif ^n&E #d. 

715 aS/Vrffe Sf2J ^AISJ SEHISVE1 £AI°I «EH42h Dffl7OTS. S^ 9H SAJ 3 S a LPL ffl 

an sn vbsgej ^axi2h e°^t> aa ais ssao. uiin as(45)7K 715 2^ vdb 
5\=(47d)sj aS vyd i uija*m. mos san^a(4%)ej aq@^§ sg^a. new. tE 4?d 21 
a#v"y£ Sia tis(45) a mos ssn^aoiTaXHi Was asr vrfbst aaaas ^nacK 
moT sWnAa(4?b)7h vthpej asFM ^7i7n em, mzw iE(47e)S¥a°j si en a a vdie 

Vrfb-Vthp7h SEh 

MOS S?nn^E 
EH 71- 21 H, 

71- Vdp+Vthp ... _. _ _ 

= 3 g-nSW aa Vbsg=Vrfb7|- 21 E^ iSSQ. 




xi asr vbsgM ?j§^ aa aas sntr 4= aa. 
e oi 32t an sn as- vbsg7h mm 04-0. svei s^, a»ixi aa vth P °i ichxie oiaa p 

*CH *W\ Ws.7i 2i5(Vy-Vthp=Vdpi SA| aS aSOI^S §Q71 2i7| HI SOU). 321 u. 

oi gldwAi sn til ad«j8l. ohoru? as ^e7f oiseioie scKoiom^ as 
sis7h sum^ a?). 

ay, bis as (40) a mq\ as vdpon sisb eehjims 21 mos s|n^a(50)| w\ 

e §s§ ^SSfe 201 fi^?^ ST2| ^A|2| SEH15J 3^21 0»7hA|S 0IM2)_af 

I r|iS, as as rssi a a« a^g nanu 4= siq. e^, 7te ame^ ^n(4?c) 
Iai 7K? sirens oi«? oi «q as(47)oiiAi2i 5s a^s &mr 4= sin. ±ui a 
we ach nans 4= sich. 

[S301I] 
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E 13= a eigoj *jEH52| ail 3AI 3 £13 LPL #21 33 Vbsg2| fe^s 3X11 5 1- 

3 3i -Bam ma'a8f*i#i asrawsacck- aoi ssr vdps miAi?ifc ass= 
s i2« eais ?goi oissa 

£ 13HIA), S3 82= £ 12011 EAJS a£(47)£¥E12| MO\ 33 Vdp£F £i? am SAI 3 
5* S^Wl *H» CUM 3?*M ±E(61)£ 32SPI $1^ 23*1- 2gg2| P tm MOS M 

as^i(OT)ah SejIct aiai as ran gssto k£(6i)M ±s sami seiwishe =ei»ai si 
- - ■- - •-■ -■- ~- ■ — — - i= as pnpb ar& ds as it 



All SE21 SSSKHI SBSKM ESSHS, MOS MS!7;i^&(59)£h 2AI kEAHJIM Mg5§ «Sol~ N 

ai mos Mlxf^Ei (58)1 is#5o oi ai a* aaa lplwi ers».«SKi6)£^a-»sia. a. 

MOS Egj}g^E1(57a a 57b)l .- 
Q0|2ESES§* 

3 »ioie(hi =ei*r 

3S PREs 

Stt MS tl£(65)= =EI*W AIAI d5 PRE2H= 3S PMP1 tffc NOR a£(6$a)2^ NOR *|B(6fe) 
5 ^qldSM &aSfe 2!tHE1(65b)2L MOR SIS (65a) S °!bH0(65b)2| «q dfflTSJWOI 3^3 
« #£S5h01 ^El61 )WI 5 m\ s&a 2ei §S8^ £S!±0ia 5flOIM(65c)M — — 

□la »10|M(65c)= d2 PRE3 PMP7I- E^ L ailAKHI HIES SEH H EI3, kE(61)2| ASTCftHI S 
AI*H3. 

gi Ai2 PMPfe 21 ¥ 33 32f extVddHJ 3^M AILI3, Et> °JHIE1(60)E 21 ¥ 23 33 extVddl 

*^ |sf ^as^Ai er=p-. aeon, 01 £ iaw eaiei sis°j §z*s £ urn eais as m- 

pt-Ti f|g(15)2J CO &EHAI0L 01 ail 3X1 333 LPL&2J a 3 Vbsg7h WIS 33 

m«h*i iJS w star™ S3 aioT^JkTsEHg ^z**o. -aw wi mzosm ch^i 
^m^i ifJmi aw §4 ssa as sefe mvg ^ehoih, eeiwai aiai as pre^ h euusi 
I J #eh i = a s T ail Jrfs&r on irawM a* as sstosi MSioia hoi 

e(655™|. syT^aoi Siil- LH" ir£(61)= = EI*OT a £(57)011 °J*I &3EID1, LH " k£(61) 

a3 vfe Mre la3tiiH(8fc)ii a n n a 3 vthrej asaas swsd. ^3 sai sai as; 

Vbsq2J ™°i aifflOl ^8H, MOS M?HAI^E1 (50)§ SoB SE1£, iE|X|-A| A|A| PRE? I- H 

bS8±9 50)21 a^ «3 S^SD£ EEI^AI aS(57)2| a^ ^S^S#f5| 3« go . s. 

EeHjqZa(59)2i a#^?e 4^ml>£ ssa ^3, oi *3 a3 vbs^j ssm * a= an 

01 *3 SAI SAI a 3 Vbsg^h i§ 33 EliMDE UH01I AI3 TOOfl/d SAI l^f §Sad2 ? 

7 SSaaa 3aT1N?i as(!p e^a. ai^ to°s¥ei ar tow =ei^ai aiai as 

PRE^Ii a=0UT £^ S5 as PMP£ L ail 01 3, =EI»AI 2-EHM- SAISKfl, 33 Vbsg^l- 711^ 

it| of Vdt^ Vrfb-VtfpOI3, [CI-EfAl 33 Vbsg7h 715 33 VrefMC|-£ SOI-AIS, MOS 

M?HA|iE1(50)^ 2 fe»EH7h EIAI&, 01 3^^ =EIWI aS(S7)M 2JsH »HSO. 

AI3 TI0IIA1 =EI»A| AIAI 3S PRE? I- L 3132] HI^S SEH^ HH. W&M 1= 3S PMP7f 21^ 3fj 

ai extvdd ams fe^a. oi Si as PMra ^cm sb^kh eitfEiceo)^ i »q as^a.Ai a 
a- als ™ra«ra. W±ak6 )i §if a www s= s^Wi d>ei ±£(61)21 ssr vpg?^]^ 

5(=!Ia| 5l(57)M^ MOS M?HWl(57bp 25 ^EHOU 3§). 01 ^E(61)2J 33 Vpg^ E 
SIMAI Vthn^S^E 15 as PMP°l 2^ &g DWIU^ S* F 2S fftHCI. ^. 01 lit 32 
PMP°1 d^Ofl ttFBh ir c (61)°l 33 Vpa7l Vthn-extVdd2| S3 ai^S Aislt^CK it£(61)°l 33 

oboi oSiu^aiasis wSra iMa^Sid ?iioim(65c)^ £g ^ehos uhschi moses!ai± 
a&is^asTaeoi im ±ak56)^ *beidl 3 s3 33 vpgsi 33 aaoi eetiu. 

MZi T201IAI S= as PMP9I- L ai^S 5h2f5h3, °JbJ)E1(60)2| g» 3S^ 21^ 3S 33 extVdd ail 
£ #*H*IQ. [&EW, S5T JW56)3 *W S= s4(M C&Ef b:£(61)2J 33 V P g7h 21^ 33 33 

Stwf afi^s ^Aia&T oi 81333 vpJy 33 ass Aia ti^ei ai^ imam s3& 3 

as:?f h an 

oitTii Ia^6ia''7ii6iM(65cl^ uiES ^EH^h as, i£(6i)°j sa sswsaieioi. i£(6i)°i 

33 Vpg^F 3 [ID 2| 33 ails SXISJQ. 

£S|-0l«g2| MOS E?H AliEl (59)^ in£_(60 33 Vpg7|- Ah32| 33 VthnSCJ-£ feOI-AIS 





(HI 
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2 PVIP?[ 2^ L fll^OIH, MSS^OIS 7110IM(65) S =E| S-XI 5|S(57)= HIE# 2EH3AJ ggg£| 

Ss^aalluso" a.M..»a*i*. 3 lh¥ k£= ue #3eioi 

*Fb*s ws kaxi^Ei(50)^ 2= awm sxiiH-K> mew. -.eekmss mos t^^ei (59)21 sa 

00 ill s°asr s-xi asa lpls as vbsgs as asoi 23*1 xisitta. in=(6i)°) as v P9 

^ S W as ll£(65)0il 2ISH 01 S3 7I2J 5 ^ A|2| T2£¥E1 T3AWI S3 a*!£ SXIS 

01 SOT §St A|Oil= EEKJIMg2| MOS MS!XI±E1(59)= 2= 3EHMS12D1. iHy£ sgaxi 3 
OK 3 71I0IM §|f§ *?AIIT 4: 2A7I UlSOfl fe^l 4sW 90ilA|£ 71I0IM Elf Cg= S1*£IXI 3=Q. 

01 as^a sssi 3 4= 21501 sir iwsBjai gsfl cpgi spi t^sw, as vp 9 °i as 

ll/i-V B&¥(4)°| DfS7ffl£ 33 Vbsg2J D|i #1F ±XK56)2| #a as VpsSJ g 

01 £ 

). 

[OEM §1P £XK56)7I SOT fi= tSSHl. ±E(61)2| a SO I £h§*0. as Vbsg7h 715 

vrf^i5*«8$»fe S-£e(3)2| as awn a* 21* as as etxvddsj as awes 
sm, as vp^ms ^^££ N uERHOixi= as asoi no. 

01 *<3 a^S MOS M?HXI^E)(59)2| 33 VthnMOE 33, MOS EaH^|^E1(59)^h £ gEH^g 

□I, as vtegg 3 era Wwi to mos m&xi±ei ohs aw s^oi 

355, 2^2S 33 VbssS 33 aSOl TatJffiJQ. 

01 33 Vpsfe £|CH ext\tid+Vbsg2| 33 aiUDW 6^3, sICH 33 214? 33 33 extVddM 

as 33 auoia. w&m. mos m?sxi:£EK59)2| si? =?m wwum symo\. a 

3 VbsgM TaShAI^JD. 



SXi£H3. 

AI2* T3WIA1 H El7*X| XIAI i!S PRE7I- H 1-3, 3SF MS 5|M(65)2| MSI^DId 

SoWcS sSSa. a^a-l! *ei*to gs(57)o« si«i !*=<6i> 321 33 v P9 = Balsas 

Vthn aSS »aSLh OIM [^SK EEWIMg°l MOS M?HA|>:Ef(59)7h S 3W 

t£ aih pre gy SE2J 3^S 21 ¥ 33 33 extVdd 315 SiCh. 0I2S !rE(61)°l 3 

§' Vrafh 2| - 3£J 3 3 ext VddHDE £0m= 2^ 2i3, EEI^AI flS(57)MA| 01 kE(61)2| 3 
3 VpgM Saw Hfl^ Si^l III SOI 3E1U, 0IM°I 32 PRE S SES 3^S 33 33 VddO ai 
01 9Q. 

1= 32 PMP= XIAI 32 PRE2J oh2>KHI 838*01 1^2J ^EHS STSSD. Oil?! m 

a ziaj° SOISCT 4 °!Qf. Et!-, 0I1SJ = El ?OT A|A| 32 PRE I- 32 PMP^ SAI 1 

I iiS 32 sej ss^al =Ei*ra aiai as ppei ^§ Aia- xissra 01 s= 32 pmpm ms 

E| CHE ^EK£E|»AI XIAI 3221 ii S= 322| XI2 Al^g SOI t, h ). 

Vdp 




sKfl, SSfShTH S3 Vbsgl ^S SE S^KHI i§ 33 MiS 4 2iCK 

|£A|2| «EH6] 




33 MSM 2§tlEh 




m 2§Sh= 33 i§ t|S(108)S Stftth 
MICH 33 VdcnS ?|5 33 Vrf2* N iHa MOS eehx|^E12| gTHXI 33 VthrEI SO. t^ffi, WOj 
33 Vdcp= 715 33 VrfSh P XHy MOS M?HXI^E12| 332) §EKx|2| 7*2* STD. 0|fi2| 715 
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S3 as(ioo) a mch asr ^ sisao2)2i sra £ai°i ^ehim^ei 4 g :?asi oi^ 
•ju7"SidiacAE-»5, a*!- hoi 23-. gr» ascio4)SAife a ai°i ^ehbsj tig ?goi oisso. 

MOS MS 

_ s# m 

M(K16b)^^2|^A|°i tlHIOI/dTEAiS qftlttSl, §Sf ±7J2I- 01 glT iWB 

El 4xi d MOS MSXI^EISI #3 23011 CQ-Hh SUM LH¥ S^Sfe SS E30IM £934 

S3 £g SS(108)^ nOi 23 VdcpEF LH¥ S3 Vin2J *HH| LLfS SI*M ^El£ «■ 3^g3 P 
MOS ES!X|±E1(108a)2K 0| ft 2^S°J MOS SgHXi^Eil hS^ gga asr gWKgi^ £ 

» S3 Sfill WsM LH¥ S3S(90)ES^E1 SX| tEg SSol-^ S3 fi# 5|S(108b)# 5 
ftlfttfe 01 S3 fiS fflS(V08b)£ «A|S| ^EH52J eg 01 MAI UEW! 221- "«««■ ^bl*KM, 

u« i S3 vw.aoi S3 vdcpej *m w& 39 ±xra #s as» «9»a, oi »» es 

S3W CKF LH* S3S(90)2S¥E1 §XI kES SSg SB EEKMSS2I MgjXI^EIM 5 

01 E 1-SH EAIS ^SOIIAIS LH¥ S3 VinS ggf 3X| SXI HSWIEhS &S&IXI Sffl, fttOI 3? 3" 
XI SS! S3 E= LH^ SETS ^9 S^j S30ISK E*>, LH^ S3 ViriBJ ±012! ITS 

M XI Al S2 ACTOil OKI- gs^fe LH¥ 5|S(95)2WE g#3£S SHSfe V^S^E itJElII, 4*1 
±fHdK3l #EH01IA|2J LH¥ S3 Vln^J gtSSt! £|o|| E 15011 EAIS ^go^ 2E 

01 E ISM EAI£! LH^ S3 ^#01IA1 HCH S3 VdcnOI Vrf+Vthn2j S3 Ell HOICK MOS 

MSX|^E1(106aPh ±9\ r±± S§7| SEj £ gs^HJK LH^ S3 VinOI 715 S3 Vrf O|o£j El 
3, MOS ^2HXI^E1(106a)^S^M IH¥ S3S(90)£S S3*H1, CCfEW S3 M# 5|S(10Gb)(HIA| 3 

s^m S3 sas a asm, n es- §mhi cu-Bh lh^ S3soo)^s s^e sstra-. 

t^S, 73ICH S3 Vdcp^ Vrf-Vthp°J S3 fll^OIQ. MOS ean^^Ei (108a)^ ±± S^^l EE^ S^l- 
LH^ S3 VinOI 715 S3 VrfSQE ^OCTE E#mH, S^M IgQ. 01 MOS MgHXI^Ei (108a) 
f gs 7f S3 s|S(108b)01l °J^B S3 §S5 S^EIOl, 3 Bff S3 gMOil [EFEh LH¥ 

S3S(90)ES¥E1 SWM &SttCK tKW, OIMSJ S3 ^§ 51^(106 S 108)011 LH^ S3 
VinOI 715 S3" VrfSJ S3 ElliS SXISD. 

014^ ^OL S a^S^I ^A|2] ^EH60fl CD-sg, LH^ S3 VirS 715 S3 VrW IKttXIE^ MWIH, 

oi lh¥ S3S JiioioM m e?Hxi^Ei^ neraiEi= oh°^j lh¥ S3 ^on& ^stixi ^ok 

» S^S°1 M?HXI^°) ^g01| &&SOI 2E E^ S?I0D H*l LH^ S3 VinM S3 

lum ^§ oil] 

^g^°i ^AlOflSAI, DRAMBJ g-Xl SS S3^| ^3 3X| gX| S30I UEHHOITa S ^ 

A|2| ^EH60ilAi EAIS U[£h gOI B LH^ S32F XilCH S3"^ S^^ 2^oH2, 01 S 

S S3 gMS ^ 01 S 3-011 CCl-Eh LH¥ S3^J E||g ^§1 4«ofe ^SOIS 

71-stl-OI, S{g IttgZ DRAMCHI SfgEIXI Sr^Q. 

□|a^ g-Q^ a aK S Qj| LH" S3 ^A| 01 LH¥ S3"^M S#§h7| MOS M?HX|^E12j m 

S EEH3IEi7h LH¥ 333 S3 ElliiOII StfS 01x1711 ^Xi SE^ ^^^l-CH, y§ S ^1 Oil S 
St!- S3 MIS LH¥ S3# SXIS 4= 21Q. 

1. LH¥ S3" fl^Oil SiCHA^ 

715 S3§ &«AI?I7I «C 715 S3 V4! SS, 

S-71 715 S31I- «1 h:E2j S3S UliHoffi, 3 UlIU iifi UEHH^ UIH17L 

XIII S3 biEOII ^EI3, ^71 HIHZ7I2J dSM DJEh ^71 HI in ESI- #71 HI SSJ hiEAhOIOII 

SWM gEI^ S^ EEfOlM MSHAI^EI, 

#71 SS eajxi^EISI- H2 S£J kE AfOICHI #71 S^ EEK3IM M?HX|^E17f ^E|^ SP 

1 S3^^ #71 SI2 kEOII #71 S3! SSmDI, #71 H2 irE^ #71 HI hcEAl-01011 S 

3 s^n ^7i>ii ufe S3 ^mi- ^xra ssrsfe tis, a 

LH^ S3-S3 S31I- #71 H2 biE2J S3^2J %m EU-EJ- #71 LH^ S3SHF H3 SS iEAWIOII S 
S2) ^Sg AH7I71I ofe S3 M# SIS 

1 LH¥ S3 SIS. 

2. LH¥ S3 s^c5 tlSCHl 2ACHAI, 
HI ©If ± XL 

XII2 ±Xh 
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i!2(HI SB*KM HI ^ H2 g^ ^TvKHi 2ohM 3^BK7| iiEIWi(precharge) as, 

^ AjHtHI eimKJl #71 EEItWI a£St #M3£S SgaHIl, #71 Hll S H2 f f 
Iq Se "#71 ^ hiEDilAI 715 S2T0I ITtilfl - (HI Sttffe 0IBEK3I2 tIS 

M LH^ 2ST tt2 

g^t* 3. lh^ a« b« a son sadiai, 

LH^ SSm SiWI ?ltl LH¥ 

xii en asrai- #71 lh^ assj tjoii com s^m ^?i»i ofe «■ sag SSHXI^EI, 

#g g°j-(Hi cKh #?i lh^ aaaa 2 a ^eakiioii. 2^°i hms ^s^itii s 

I? EEKDI* MSHX|±E1, K 

H |Oi asr> MIAI^ia, #71 » S^ SHft&EIV mtl #71 LH¥ aSfOI UHU= 

se g^gg &*i«tE« #7i noi am norasr v« as ~ 
m strain lh^ ira as. 




'is 
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■ 2 h k 
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